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ABSTRACT

The purpose of this research project was to develop smple formsfor anayzing
gructurd fire and wildland fire risk and response factors for designated fire management zones
in awildiand urban interface region. This research employed historical and action research (@) to
divide the didtrict into fire management zones based on common risk factors, (b) to identify the
factors that could provide a comparative risk rating for wildland fire risk and structurd firerisk,
and (c) to identify factors that could be used to andyze fire suppression response.

A review of literature was conducted on fire response zone designation, risk anadysis,
deployment and various methods for measuring deployment. The mgority of the literature
reviewed was intended for use in municipa settings. The geography of the region precluded the
use of deployment analyses devel oped for response to cities laid out on agrid. Methods for
andyzing wildland urban interface risks were a so reviewed. Forms were devel oped based on
the common factors that were presented in the literature.

Recommendations include usng the forms devel oped to andyze the centrd and eastern
portions of San Juan Idand for the purpose of determining the need to relocate or combine fire
gations. Other recommendations include the use of Geographicad Information System (GIS) to

measure response and travel times for each fire management zone.
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INTRODUCTION

A number of discussionsin the recent past have centered on what level of service of sructurd
and wildland fire suppression is appropriate to various geographic areas within San Juan County Fire
Didrict #3. To be able to answer those questions, the department must first determine what level of
service we are currently providing. Currently our station placement is based on where land for fire
stations was donated in past decades. Those donations were based on perceived or actua needs by the
resdentsin an areafor fire protection within the neighborhood. Staffing levels have never been
andyzed, and are set arbitrarily. The department has not addressed availability of water supply
systematicaly. The department has not addressed gpparatus and equipment needs systematicdly.

There clearly was a problem: the department has not conducted any andyss of exigting risks and
response levels.

The purpose of this gpplied research project was to identify factors for determining fire
management zones, fire sarvice risk andyss and andysis of level of response. In order to effectively
plan for future resource needs, resource dlocation and resource location, amethod of andyzing the leve
of service provided by the department is needed. Prior to anayzing the department, a determination
must be made of what eements should be measured. To effectively measure those dementsin adiverse
community, amethod for dividing the district into fire management zones must be developed. The
following research questions have been developed to help answer these problems:

1. How should fire management zones be identified?
2. What dements should be indluded in arisk andyss of each fire management zone?
3. What factors should be included in an andysis of response levels?

Historical and action research method was used.



BACKGROUND AND SIGNIFICANCE

San Juan Fire Digtrict Three provides fire protection to Pearl Idand, Brown Idand, and the
portion of San Juan Idand outside of the town limits of Friday Harbor. The population of San Juan
Idand was estimated in 1995 to be 5950. San Juan Idand is gpproximately 53 square miles. The town
of Friday Harbor is approximately one square mile. Approximately 1800 persons resde ingde of the
town limits. The other two idandstotd less than 2 square miles, with a combined population estimated
to be less than 100 persons. The digtrict has an automatic mutua aid agreement with the Friday Harbor
Fire Department.

San Juan Fire Digtrict Three was formed in 1958. Prior to that time, fire protection for the
digtrict was provided by the Friday Harbor Fire Department. Fire suppression was provided by asingle
engine response from Friday Harbor. Anecdotal information indicates that response times often
exceeded thirty minutes. During the 1960s and 1970s, community groups built neighborhood fire
gations in the Cape San Juan, Little Mountain, Sunset Point and Roche Harbor neighborhoods (see
appendix A).

A dation was added to the Eagle Crest neighborhood in the 1980s following a Sructure fire in
that neighborhood. The firgt arriving fire engine was responding from gpproximately 3.5 miles away, and
the response time was over fifteen minutes. No information remains to indicate whether the district
andyzed the response area to determine the need for a station. Anecdotd information indicates thet the
decision to build the station was a reaction to the structure fire.

The didrict is divided into response aress, referred to as “boxes’, for ease of dispatching. The
mgority of these boxes were determined by estimating the point on each mgor road that represents half

way between the two closest sations. Severd of the boxes were ddineated to differentiate between



neighborhoods having hydrants and those requiring awater tender. Brown Idand is represented by a
separate box, while Pearl 1Idand is not.

The digtrict has been recording the location of incidents and type of incident since 1988. Each
of these incidents was logged according to box number. The district has not made use of this datato
determine how many incidents, and of what types have occurred in each box. Fire loss data has been
logged, but property vaues at incidents have not been logged. The property values of entire boxes have
not been determined. No estimates of population or number of commercia enterprises has been made
of the boxes.

Parts of the digtrict are served by private or public water syssems. The mgjority of the digtrict
does not have hydrants, and the department relies on tenders. Water supplies have been mapped for
each box.

The digtrict protects areas that would be classified as rurd and suburban. Approximately 700
acres are State or Nationa Parks. There is alarge percentage of the areathat isin active slvaculture,
Agricultureis present, with hay and cattle predominating. Large areas of undeveloped lands with dense
accumulations of brush and reproduction timber or ecotond trangtion exist over previoudy logged
lands. Fud types vary from grasdand-prairie and oak savannah to lodgepole pine and mature fir-cedar
foredts.

Neghborhoods vary from trailer parks to expensive hill top homes. Severd neighborhoods are
inaccessible to structure (ICS type 1) engines. Thereisa dgnificant risk of wildland-urban interface
fires

The department responded to an average of 140 fire incidents per year between 1993 and

1997. Of these, 5% were structure fires, 13% were wildland fires, 7% were other fires, and 8% were



rescue cals, including motor vehicle accidents. The number of cals has steadily increased. In 1987, the
department responded to 73 incidents. In the first nine months of 1998, the department responded to
over 150 incidents.

The digtrict tracks response times as the time from the first cal to dispatch until arriva of the first
person with aradio. In alarge percentage of incidents, the responding chief officer or the station captain
may arrive prior to the first arriving apparatus. The district has not tracked reaction times, response
times of firgt arriving apparatus or response times of later arriving apparatus.

Thedidtrict is currently discussing a possible merger with the Friday Harbor Fire Department.
Currently, the district shares space with Friday Harbor in their station, where the district houses two
engines. The Friday Harbor Fire Department is preparing to purchase anew ladder truck, which will
necessitate removing one engine from their sation. The digtrict has not decided whether to build anew
dation, diminate the engine, relocate the engine or relocate a ation. The Board of Fire Commissioners
has discussed the possihility of building a heedquarters station with the adminigtration. The didtrict isaso
facing gpproximately 2.2 million dollars in replacement costs of gpparatus over the next ten years. The
Commissioners have directed the administration of the digtrict to provide an analysis of gpparatus and
facility needs. In order to accomplish this, the district must determine what the existing levels of service
are, and what levels of service should be provided. A method of andyzing levels of service is needed.

In 1998, | atended the National Fire Academy course Strategic Management of Change. In
that course, a systematic change management modd is presented. According to this modd, the first
task in cregting a change within the organization isto identify organizationa conditions, and compare
those conditions to the existing misson. Assessaing the qudity of services currently being provided isthe

first step to accomplishing this task. In reviewing the Stuation at San Juan Fire Didtrict #3, it was



obvious that amethod for measuring quaity of service was necessary prior to deciding what changes
should be made.
LITERATURE REVIEW

1. How Should Fire Management Zones be Identified?

Internationd City Management Association (ICMA)(1988) advocates utilizing acompass to
plot response times as one- minute gradients around exigting gations. One fault identified with this
method isthat “fire engines and trucks must use the existing roadways, and can't reach an emergency
scene ‘asthe crow flies” (Sybesma, 1995, p.55). A second method described isto map an idea
response area as a 4.5 square mile diamond overlaid on a grid map of the service area (Sybesma,
1995). Sybesma (1995) discerns this gpproach asworking best “...in areasthat are relativey flat, with
perpendicular streets, and few, if any, artificid barriers’ (p.56).

Both these and others (NFPA, 1997a) advocate the use of an adopted response or travel time
standard to determine response areas. NFPA (1997a) promotes the use of computersto determine
actud travel times. Other pertinent data, such as population and incident location can be overlaid on the
response time map. Sybesma (1995) dso advises andyzing factors that may influence fire sation
location.

The Washington Department of Naturad Resources (DNR) sets an objective of containing 96
percent of itsfiresunder 10 acresin Size (TriData, 1997). The DNR does not set atravel time
objective, but does maintain an unwritten policy of 30-35 minute response time for wildland fires
(TriData, 1997).

The Commission on Fire Accreditation Internationd (CFAL) defines a fire management zone as

“An area used to define or limit the management of arisk Stuation” (CFAL, 1997, p. 6.4). A fire



andysis zoneis defined by CFAI (1997) as“A geographic areathat is classified according to one or
more risk categories’ (p. 6.57). CFAI (1997) aso recognizes afirst due area as* The portion of a
jurisdiction that each response company has been assigned to be the first unit to arrive” (p. 6-58). In
contragt to the previoudy cited definition methods, the fire management zone and fire andyss zones are
based on amilarity of risk, while the first due arealis areversion to areas based on response times from
exiding gations.

The concept of establishing planning areas based on smilarities of risk are echoed by the
Wegtern Fire Chiefs Association (WFCA, 1991). In planning for mitigation and response to wildiand
urban interface fires, the concept of risk rating areas is proposed:

The risk rating area should consst of reatively homogeneous devel opment with smilar risk

factors so you may be able to gpply the risk instrument to subdivisions but may not be able to

aoply it to awhole county...The rating area may be of any sze; you need to make sureit is
consstent with your fire occurrence data for your areg; for your fire protection agency or
existing boundaries or whatever sub-areas within your jurisdiction that you need to evauate

(p.17).

The approach used by the DNR issimilar in that planning areas are categorized by smilar risk factors,
such asfire climate, fire regime and fire occurrence (TriData, 1997).

Sybesma (1995) reports that the Texas Board of Insurance used acircular service area sSze of
7.065 sguare miles while the diamond service areais 4.5 square miles. The circular service areaequas
4,521.6 acres, while the diamond service area equals 2,880 acres. WFCA (1991) recommends that

rating area size be condgstent with the use of fire occurrence per 1000 acres, and suggests the use of the



exiging public lands survey system. Under this system, a planning area would be one square mile or 640
acres.

Fire managemert zones were defined for the department after reviewing the literature. Thefire
management zones were based on amilarity of risk and response assgnments. Travel times, topography
and devel opment patterns were among the factors were seected from the literature as pertinent to this
project.

2. What Elements Should be Included in a Risk Analysis of Each Fire Management Zone?

Fireincident rates, fire lossrates and fire “save’ rates are all factors than can be used for
gructurd fire suppression (ICMA, 1988). Fire fatality and casudty rates should also be considered
(ICMA, 1988).

CFAI (1997) opts for the probability and consequence of a hazard, rather than historica fire
data. CFAI (1997) dso considersfire flow, demographics and occupancy risk to be part of the overall
hazard analyss. Four risk categories for occupancies are presented by NFPA (1997a), with high
hazard, medium hazard, low hazard and rurd. CFAI (1997) addresses similar risk categories of
occupancies, grouping occupancies into maximum, specid, typica and remote risk categories. CFAI
(1997) dso recommends anaysis of non-fire service demands.

Needed fire flow is the basisfor service level determinations by the Insurance Service
Organization (1ISO) (Hickey, 1993). Classfication of risk areas by required fire flowsis one method of
andyzing fire zones (CFAI, 1997). Resource requirements may also depend upon required fire flow
(CFAI, 1997).

In addition to occupancy and structure hazards, the Montana Department of Public Lands risk-

rating system addresses access, topography, fuels and fire occurrence (WFCA, 1991). Additional



factors that contribute to risk of loss from wildfire should be incorporated into the assessment (NFPA,
1997b).

A disparity was evident between andyzing structure fire hazards and other emergencies that are
congdered the traditiond bailiwick of fire departments and wildland fire hazards, which are often
conddered to be the responsibility of forestry or resource agencies. Some overlap was noted in
literature on wildland urban interface fires. After reviewing the literature, alist of factors for hazard
andyss was devel oped based on the hazards of both wildland and traditiona fire service emergencies.
These factors were integrated into risk assessment forms for andyzing both wildland and structurd fire
rsk.

3. What Factors Should be Included in an Analysis of Response Levels?

The traditiond analyses of fire suppresson regponse include staffing levels and response times
for firgt arriving equipment (ICMA, 1988; Rand Corporation, 1979). In addition to distribution and
gaffing of companies, comparative service levels should aso address concentration, or the number of
companies available (CFAI, 1997). Additiona factors include response times of second and later
apparatus (Rand, 1979).

Response time includes a series of steps, dl of which can be divided into reaction time and
travel time (CFAI 1997). Trave distance is consdered by the Insurance Service Organization (1SO)
(Hickey, 1993). CFAI (1997) addressestravel timesin addition to responsetimes. Travel distances of
5 miles of more reduce the rating under 1S0 to “ unprotected”.

An additiond factor would be the number of personnel on scene within 10 minutes of darm and
within 15 minutes (NFPA, 1997). Response in less than 10 minutes is often related to the time-

temperature curve, and the time to flashover of aroom and contents fire (NFPA 1997; Crodey, 1994).



The ahility to provide resources to dl incidents that require those resources is another factor (CFAM,
1997, NFPA 1997).

Service leve objectives should be established by the jurisdiction for technica rescue, hazardous
materias response, emergency medica services (EMS) aswdll asfire suppresson (CFAI, 1997). In
each of these criteria, gpparatus and equipment objectives should be identified, along with response
times and gtaffing (CFAI, 1997). Pumping capacity should aso be analyzed for fire suppresson
(CFAI, 1997).

Water supply isafactor. The availability of water suppliesin the areaisamgor factor in
measuring the comparative service level (ICMA, 1988).  The presence and capacity of municipa
supplies should be consdered (ICMA, 1988). The ahility to provide 250 gpm continuoudy is
recognized by SO as an dternative to water mains (Hickey, 1993). The department should have the
ability to pump 250 gpm continuoudy from a source one mile from the fire (NFPA, 1997).

The reliability that the gpparatus and staff will be availableis consdered by CFAI (1997).
Higtoricdl factors that affect reponse reiability should be factored in (CFALI, 1997). Therdiability of
first due and later arriving units of each type is factored into severd response modds (Marianov, 1990).

Staffing, digribution and rdliability are dl factors in wildland fire suppression evauation (TriData,
1997). Capahility to effectively extinguish wildland firesis dependent on the Sze and type of fire
(WFCA, 1991; NWCG, 1989). DNR measures effectiveness both by response times and size of fire
when contained, with agoa set by DNR to keep 96% of al wildfiresto 10 acres or less (TriData,
1997). NWCG (1989) indirectly provides estimates of personnel required to contain fires, by

estimating production rates and fireline length.



It was gpparent that different factors can be used to compare wildland firefighting and traditiond
fire department activities. After reviewing the literature on both aspects, the factors advocated for each
were investigated for applicability to the Stuation on San Juan Idand. A list of factors to be used for
levd of service andyss was devel oped based on the literature review. These factors were integrated
into response andysis forms.

PROCEDURES

The need for amethod to determine levels of service has been long evident in San Juan Fire
Digrict #3. Each year, the administration has been asked to justify the proposed budget expenditures,
but has not been able to quantify the needs based on a defined leve of service. This Stuation appeared
more criticd when facing decisons about building a new headquarters station, or changing the number
and type of apparatus.

Historical research was used. A literature review was conducted to determine what factors
were being used or advocated by other organizations. Initid materids reviewed provided only vague
recommendations, so the search was broadened to include materids or literature on fire company
deployment and fire gation location. While the material was more specific, it was aso dated and
tended to be useable only in municipd settings. Virtually no materid was found that addressed dud
respongbilities of wildland and structura fire response.

Severd maeridsthat were designed for community planning were found to be helpful in
andyzing the wildland fire risks, but no useful materials were located that addressed how to measure
leve of sarvice response for wildland firefighting. Other limitations to the research resulted from the lack

of generd agreement about risk factors, zone planning and response measurement in the literature.
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The published probabilistic and deterministic methods for measuring deployment would provide
inaccurate data for use in San Juan County. All of these methods smplified response data by assuming
al responses were on amunicipd gid. Most of the work on deployment issues has been completed
within an urban framework, and assumed career staffing. Most were narrow in focus, and addressed the
placement of single stations.

Action research was used. The factorsidentified in the literature review were selected to creste
alig of factors for andyzing deployment in San Juan County. A map of fire management zones was
developed using suggestions from the literature review. The zones are ligted in gppendix B.

The factors were then developed into a series of forms for andyzing wildland fire risk, structura
fire risk and response levels. Therisk forms are designed to compare risks from one zone to another
zone within the digtrict. The response form is intended to compare existing response with response usng
other deployment options.

Reative weighting of each of the factors was based upon historica data. A range of values was
selected to provide comparison between zones within the district. For example, the average number of
wildland fires per 1000 acres was determined to be approximately 0.6 per year. The range for low was
set below 0.6, while the range for high was set above 0.6 per year. This was then compared to two
sample zones for which the response box was identical to the fire management zone. Similar procedures
were used for each of the remaining ranges. While thiswill not provide correlationd data, it will provide
comparative data.

RESULTS
What are the fire management zones for the purpose of this evauation? Forty-three

management zones for the district were established based on the following criteria
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1. Conggtent response time range.

2. Common development patterns.

Attempts to set a single response time standard for the entire district were fruitless. There are
residences within the district where travel time from the main road to the residence would exceed total
travel timesfor other locations. The fire management zones where identified wherever possible to have
acommon entrance point. Future deployment studies could measure the effect of station relocation on
those common entrance points. Travel time to any location within the fire management zone would be
constant. Thiswould reduce the need to measure actud travel times to awide variety of points. Within
the fire management zone, travel times can be estimated asarange. Thisis made possible through the
goplication of assgned travel speed to specified road types. Thelist of fire management zonesis
included as gppendix B.

Common development patterns were used to delineate zones where development differed from
neighboring zones. Factorsincluded municipa water systems, densty, accessand land use. Thisled to
zones of incongtant Size, however size can be quickly calculated by use of the County’s GIS program.
Fire occurrence per thousand acres can be easily determined.

How should the district measure risk within each fire management zone? Separate andyses
were developed based on wildland fires and al other responses. Each fire management zone should be
andyzed based on the following factors for wildland fires:

1. fire occurrence
2. dructure density

3. access

4. topography

12



5. fuds

For dl other types of incidents, the following factors should be analyzed:
1. fireincident rates
2. firelossrates
3. firefadity and casudty rates
4. needed fireflow
5. occupancy risk: high hazard, medium hazard, low hazard and rurd
6. non-fire service demands
7. access

The use of the Montana Department of Public Lands rating system (as cited in WFCA, 1991)
would provide a more complete, more detailed anadyss of wildland-urban interfacerisk. To usethis
system would require designating smaler fire management zones. As dl zones within the digtrict are
wildland-urban interface zones, the number of zoneswould climb to well over one hundred. Further,
the system is designed for Montana, and would require modification for use in other fire regimes.
Findly, the syssem would require extensive on-Site data collection. Given the current staff workload, it
isunlikely that San Juan Fire Didtrict #3 personnel could complete a project as extensve in the
timeframe dlotted.

A concise Wildland Risk Rating System was devel oped to andyze the fire management zones. A
amilar format was used to create a Structure Fire Risk Rating System. The rating systems are included
as gppendix C. Both were designed to provide a quick comparison of relative risk within the digtrict.

What factors should be included in an analysis of response level S? Response should be measured

based on:
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1. Seffing leves

2. Responsetimesfor firg arriving gpparatus

3. Response times of second arriving apparatus
4. Water supply

A response rating form was devel oped to analyze the leve of response provided to each fire
management zone. The form isincluded as appendix D.

Saffing andyss of pad departments is based on the number of firefighters assigned to a particular
engine. Staffing cannot be measured thisway in this Stuation. San Juan Fire Digtrict #3 rdieson
volunteersto gaff the gpparatus. The number of firefighters available for aresponse is variable,
dependant on the number of volunteers who are in the areaand able to respond. Staffing andyss of
any management zone would thus include a measure of the number of firefighters assgned to the
responding apparatus, and the expected number of firefighters likely to respond based on historica
data.

Travel times can be smply cdculated as arange for each fire management zone. Reaction times for
each gpparatus can be expressed as a range from data kept by the County dispatch center. Thisrange
can be added to the travel time range to provide atotal response timerange. Response time ranges for
first and later arriving apparatus can be andyzed for various deployment options or compared to a
response time standard.

Water supply should be addressed for each fire management zone. Only three of the forty-fivefire
management zones are fully covered with hydrants. The remaining forty-two areas must be anayzed for

available water supply based on static sources and response time for the first arriving tender.
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No weighting or ranking system was developed for analyzing response. It is assumed that the
response data would not be used to compare fire management zones with each other. The district would
instead compare each fire management zone with atarget range of acceptable vaues.

DISCUSSION

Application of the techniques and methods cited in the literature to San Juan Fire Didtrict #3
was difficult and required adaptation. ICMA (1988) and Sybesma (1995) advocated methods for
determining response areas that are consistent only with gridded streets. CFAI (1997) methods are
based on exigting sation response areas. While the existing Situation can be andyzed, changing station
locations would require dtering the response aress.

ICMA (1988) and CFAI (1997) assessed risk factors for traditiond fire department response,
such as structure fires. WFCA (1991) assessed risk factors for interface fires. No source addressed
the range of incident types that San Juan Fire Digtrict #3 can expect. Virtudly every source that
addressed staffing assumed a constant response staff, asthat provided by apaid staff (ICMA, 1988;
Rand, 1979; Marianov, 1990). Response timesin San Juan Fire Didtrict #3 in the past year varied from
two minutes to over thirty minutes. Reaction times varied from one minute to eighteen minutes. Most
studies assumed that response times were related only to travel time or distance.

Given the extent to which the other sudies offered techniques that differed from what was
required for this digtrict, the other studies did provide suitable factors or concepts from which an
andyss of service can be made. Deployment decisions are not made solely on risk and response leve
andysis. Economic and politica concerns affect the determination to locate stations and apparatus.
Staffing in volunteer organizations is often as dependent on demographic and socid issues as on the

department’ s desires.

15



Utilizing a strict methodology for evauating the current service levels and comparing them to
possible deployment options will provide solid comparative data for future decisions about fire sation
location, staffing, apparatus assgnment and water supply development. Any areas where the
department is underprotected or overprotected should become evident. The rdative weighting of each
factor used in the andys's could be vary, dependant on the question or proposdl.

RECOMMENDATIONS

San Juan County has recently completed entry of al streets and boundaries into a computer
Geographica Information System (GIS). Entry was done using hand-held and vehicle-mounted Globd
Positioning Satdllite (GPS) receivers. Through a cooperative agreement with the County, San Juan Fire
Digrict #3 will be entering data on fire by Sze, type and location into the GIS sysem. Each fire
management zone will be defined on the system. Al roads within the district will be assigned atrave
goeed. Thefire station locations will be entered.

Once this data has been entered, it will be possible to accurately estimate travel timesto each
fire management zone from existing stations and from proposed dations. 1t will be possible dso to
graphicaly view fire Stes and water supply locations. The digtrict will have severd key tools for future
planning.

The risk assessment and response assessment should be completed first for dl fire management
zonesin the Station 31, Station 33 and Station 36 response areas.  The existing response should be
compared to proposed options. The Board of Fire Commissioners has expressed interet in locating a
gtation on the west side of Friday Harbor, or near the Friday Harbor arport. Travel time comparisons
for dl of the aforementioned fire management zones should be made, as wdll astotd responsetime

comparisons. The total response time comparisons should be estimated for both an unstaffed station and
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for a gaffed station. The district should assess the cost- effectiveness of a day staff and resident
volunteer program, in which the station is staffed with career firefighters during the day, and with
volunteers who reside in the ation at night.

The areas mentioned above are the most pressing. Once decisions on deployment have been
made for those areas, the department should address the north end, which is currently served by
Stations 34 and 35. Consderation should be given to fire sation location and staffing. Astime permits,
the remainder of the digtrict should be analyzed. Certain zones present obvious difficultiesin providing
an acceptable response, particularly Brown and Pearl 1dand. Deployment options for those zones are

limited.
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APPENDIX B
San Juan County Fire District #3  Fire Management Zones

Zone # Zone Name Zone#  Zone Name

1 Cape San Juan 24, Roche Harbor
2. Caitle Point 25. White Point

3. American Camp 26. British Camp

4. Eagle Cove 27. Y acht Haven

5. Jensen Bay 28. West Vdley

6. Portland Fair 29. Sugarloaf Mt.
7. Golf Course 30. Boyce Road

8. Douglas Road 31. Mitchell Bay

9. Turn Point 32. Sunset Point
10. San Juan Valey 33. Cady Mountain
11. Beaverton Vdley 34. West Side

12. Hillview Terrace 35. Mt. Ddlas

13. Havorsen 36. Hannah Highlands
14. Three Meadows 37. Hannah Heights
15. Channd View 38. F H Resarvoir
16. Eureka 39. Wold Road

17. Egg Lake 40. Little Mountain
18. Minerd Point 41. Kanaka Bay
19. Rocky Bay 42. Fase Bay

20. Roche Harbor Reservoir 43. Brown Idand
21. Rouleau Road 44 Pearl Idand
22. Nell Bay




APPENDIX C

San Juan County Fire District #3 Wildland Fire Risk Assessment

Fire Management Zone #

Primary Access:

Zone Name;

Secondary Access.

Water Supplies:

Special Considerations:

Wildland Risk:

Interface Risk:

1. Fre occurrence

More than 0.8 fires/1000 acres 5

0.4 t0 0.8 fires/1000 acres 3

Lessthan 0.4 fires/1000 acres 1
2. Structure dengity

More than 0.3/acre 5

0.1to 0.3/acre 3

Lessthan 0.1/acre 1
3. Access

One sub-standard road 5

Two or more sub-standard roads 3

One standard road 2

Two or more standard roads 1
4. Topography

Steep dopes, S, SW or W aspect,

or dangerous features 5

M oderate dopes or E-SE aspect 3

Flat, or N aspect 1
5. Fuds

Heavy dash, dense lodgepole pine 5

Heavy shrub and conifer 4

Grass, light shrub 3

Closed timber 1

Totd (add nos. 1 through 5)
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San Juan County Fire District #3 Wildland Fire Risk Assessment
Hre Management Zone # Zone Name:

Primary Access:

Secondary Access.

Water Supplies:

Specia Considerations:

Structure Fire Risk: Non-Fire Risk:

1. Fireoccurrence
More than 4 fires/10 years 5
1 to 3fires/10 years
Lessthan 1 fire/10 years 1

w

2. Other incidents
More than 8 incidents/10 years
210 7 incidents/10 years
Less than 2 incidenty/10 years 1

N W

3. Freloss
More than 250,000 loss/10 years
10,000 to 249,999 loss
Lessthan 10,000 loss

o ow

6. Access
One sub-standard road
Two or more sub-standard roads
One standard road
Two or more standard roads

o ow o

4. Needed fireflow
More than 10,000 gpm
5,000 to 9,999 gpm
1000 to 4,999 gpm
less than 999 gpm

P oo b

7. Densty
Commercid/mixed use
More than 0.3/acre (residential)
0.1to 0.3/acre (residential)
Lessthan 0.1acre (primarily rurd)

P o owo

Totd (add nos. 1 through 5)
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APPENDIX D

San Juan County Fire District #3 Response Assessment

Fire Management Zone # Zone Name:

Water Supplies:

1. Travd time, firg structurd engine 2. Responsetime, fird sructurd engine
Minimum Minimum
Maximum Maximum

3. Travd time, second Structurd engine 4. Responsetime, second structurd engine
Minimum Minimum
Maximum Maximum

5. Trave time, firg brush engine 6. Responsetime, fird brush engine
Minimum Minimum
Maximum Maximum

7. Trave time, tender 8. Responsetime, first tender
Minimum Minimum
Maximum Maximum

9. Expected affing, first engine

10. Expected gaffing, first darm

11. Adequacy of water supplies

U Hydrants

U Prepared drafting Sites

U Drafting Sites

U No water supplies

Comments:
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